19-Hydroxyeicosatetraenoic acid and isoniazid protect against angiotensin II-induced cardiac hypertrophy.
We have recently demonstrated that 19-hydroxyeicosatetraenoic acid (19-HETE) is the major subterminal-HETE formed in the heart tissue, and its formation was decreased during cardiac hypertrophy. In the current study, we examined whether 19-HETE confers cardioprotection against angiotensin II (Ang II)-induced cardiac hypertrophy. The effect of Ang II, with and without 19-HETE (20 μM), on the development of cellular hypertrophy in cardiomyocyte RL-14 cells was assessed by real-time PCR. Also, cardiac hypertrophy was induced in Sprague-Dawley rats by Ang II, and the effect of increasing 19-HETE by isoniazid (INH; 200mg/kg/day) was assessed by heart weight and echocardiography. Also, alterations in cardiac cytochrome P450 (CYP) and their associated arachidonic acid (AA) metabolites were determined by real-time PCR, Western blotting and liquid-chromatography-mass-spectrometry. Our results demonstrated that 19-HETE conferred a cardioprotective effect against Ang II-induced cellular hypertrophy in vitro, as indicated by the significant reduction in β/α-myosin heavy chain ratio. In vivo, INH improved heart dimensions, and reversed the increase in heart weight to tibia length ratio caused by Ang II. We found a significant increase in cardiac 19-HETE, as well as a significant reduction in AA and its metabolite, 20-HETE. In conclusion, 19-HETE, incubated with cardiomyocytes in vitro or induced in the heart by INH in vivo, provides cardioprotection against Ang II-induced hypertrophy. This further confirms the role of CYP, and their associated AA metabolites in the development of cardiac hypertrophy.